This paper examines the behaviour of users of a large central courtyard in a hospital with the aim to develop an understanding of the activities and the space use patterns of patients, staff and visitors. Video-based and direct observation, as well as behaviour mapping, were employed to investigate how different types of users interact with the courtyard garden. This study reveals that significant differences existed in the way different user groups utilised the courtyard garden on a daily basis and this was found to be highly influenced by the physical environment, the hospital opening hours and the courtyard micro-climate.
Courtyard gardens in hospitals and their benefit to different types of users
Spending long hours in a hospital can be a stressful experience for patients, staff and visitors (Cooper Marcus and Francis, 1998) . Thus, having access to natural settings in the hospital buildings can improve health and the ability to cope with stress (Cooper Marcus, 2007) . In a previous study, Cooper Marcus and Barnes (1995) found that outdoor gardens such as courtyard gardens in healthcare settings were commonly utilised by three distinct types of users namely the patients, the staff and the visitors. Earlier, Paine (1984) conducted observations at three different hospitals and revealed that of the three distinct types of users, staff utilised the outdoor space the most, either alone or in groups, visitors who accompanied the patients used the space the second most, followed by the alone patients who used the space the least (Cooper Marcus and Francis, 1998) .
The ability of patients to go outdoor is determined by their health condition. Patients who have the ability to walk and who are not attached to monitoring equipment, as well as long-term care patients, are most likely to use the outdoor space (Cooper Marcus and Francis, 1998) . However, it is also important to note that besides being in the garden, bedridden patients also can benefit from viewing the garden through the window (Ulrich, 1984; Verderber and Reuman, 1987 ). An observation conducted at the courtyard garden in a medical centre in California found that paediatric patients played in the children's maze provided in the courtyard area while waiting for their pediatric appointments: this provided them with an opportunity for respite from the painful and stressful time of being hospitalised (Cooper Marcus and Barnes, 1995) .
In contrast to patients, staff are the most frequent users of hospital courtyards as staff collectively spend 24 hours working in the hospital environment to provide service and care to the patients Thus, they need a space such as an outdoor garden to enable them to escape from their daily routine and take breaks in a natural setting. A pre-post occupancy study of the preference and usage of courtyard gardens in hospital buildings conducted among nurses revealed that the majority of the nurses felt that it was important to them to be in outdoor spaces; furthermore, they were most likely to go outside alone and used the courtyard as a place for privacy (Naderi and Shin, 2008) .
Although patients and staff are the main building occupants in hospitals and therefore spent the longest time in hospitals compared to visitors, the latter group are also hospital users who require access to the outdoor garden as a place to relieve their stress while waiting for their families who were either hospitalised or attending a medical appointment as an outpatient. In addition, Toone (2008) conducted a study in the courtyard of the Dell Children's Hospital in Austin, Texas. In this study, Toone determined that parents and family members of sick children experienced reduced stress levels after spending time in the courtyard garden while enjoying the view of nature instead of sitting and waiting in the interior spaces of the hospital. Moreover, the opportunity to receive visits from family members and colleagues is important for most patients (Cooper Marcus and Francis, 1998) . Patients' rooms are often too small and do not have enough space for visitors and family to gather in comfort. Therefore, an outdoor garden such as courtyard garden is an essential place promoting social interaction for patients and visitors as well as staff.
Behavioural observation
Behavioural observation is widely used in the field of environment and behaviour research in order to develop an understanding of the interaction of people with physical settings. In a previous study, Betchel et al. (1987) highlighted the importance having a clear insight on the purpose of behavioural mapping, in which the researcher should record users' space use and behaviour onto a map to ensure that the patterns and frequency of behaviours could be related to the characteristic of the particular sites. In another study consisting of a post occupancy evaluation, behaviour mapping was considered as a comprehensive and systematic technique to explore how people interact with the characteristic of the design setting (Cooper Marcus, 1998) . They also highlighted the need to accurately record and map the location of the behaviour of the people on the map of the study site and to pay attention to the date, time, weather and social interaction that occurred on site. In other previous literature, Whyte and Whyte (1984) highlighted the importance of mapping the physical and social scene in carrying out observational studies as it trains the researcher to become better at focusing on the details of the ongoing activities which will eventually provide a better understanding of the social relations within the scene.
In general, an effective behavioural observation requires the researcher to have skills to attend to details and an impeccable memory capacity that is necessary in taking note of the physical arrangement of the physical site and the overall activities happening within the spaces such as the occurrences of specific activities, the movement of people in a scene as well as people's interactions within the site (Goličnik and Ward Thompson, 2010) . Nonetheless, in some cases, memorising and recording multiple activities that occur at the same time can be quite a challenge for the researcher and are often impossible to be done perfectly. Several researchers have previously used a diverse range of tools to facilitate recording people's activities and interaction on site via video recording, followed by activity mapping in order to develop a better and inclusive design (Whyte, 1980; Gehl, 1987; Cooper Marcus and Francis, 1998) . Cooper Marcus and Barnes (1998) highlighted that several activities can be missed out during behavioural observation because of the time fluctuation of the activities that occurred at the observation sites that could not be captured by the researchers. Therefore, video-based field observation is an effective solution to collect the data of ongoing interactions between people and settings in a specific context. This overcomes the limitation imposed by self-observation and therefore minimises the numbers of unrecorded activities. Furthermore, the solution of using video recording as a tool in conducting an observation of a particular scene also brings several advantages (Jewitt, 2012, pp.5-8) . Regarding durability, video data can be kept over a period, can repeatedly be viewed and the data can be revisited for further use and analysis in the future. This feature of data reviewing thus allows the researcher to observe any other activities and details that may have been missed during the fieldwork observation.
Ethical consideration of the observational study in a hospital setting

Ethical approval and consent from the local authorities
This study received ethical approval from both the School of Architecture's Ethics Committee, University of Sheffield and the Research & Ethics Committee (MREC), Ministry of Health Malaysia prior to commencement of the fieldwork study in the case study hospitals in Malaysia. In addition, consent and permission for access from the director of each case study hospital were also obtained before the fieldwork were carried out.
The right of the participants to be informed about the study
It is crucial to raise awareness amongst the community of the study setting regarding the purpose of the researchers' presence, which is to observe and document their activities (Kawulich, 2005; Watts, 2011) . In the case of a participant observation study conducted in a large public space such as the courtyard garden of Hospital H1, it would not be possible to gain informed consent from everyone who was photographed and filmed during the fieldwork. In such cases, the School of Architectures' ethics committee suggested that it is more appropriate if a researcher could place a prominent notice advising the participants on site about an observational study taking place. Following this guidance, in the present study a poster notice was used to inform users about the observational study taking place in the courtyard garden of the hospital so that they could understand that they were being observed for research purposes and that their images would be blurred and unidentifiable in order to protect their identity before being used in any future academic reports and presentations.
Consent from the participants
During the video-based observation, another fieldwork activity undertaken in the courtyard garden was a survey. The participants (the users of the courtyard garden) were informed about the nature of the study using the participant information sheet and they were asked to sign the consent form before taking part in the study. The content in the consent form clearly explained the nature of the activities in which they would participate, including completing the survey and being observed and filmed as part of the study. For example, some of the content in the consent form provided to the participant during the fieldwork included: Crow and Wiles (2008) and Wiles et al. (2008) highlighted the importance of anonymity and confidentiality of the participants in social research. In particular, the researcher should make every possible effort to ensure data related to the participant such as visual data (images of the participants) could not be traced back to them in any form of subsequent dissemination including reports and presentations. For this present study, several measures were taken by the researcher to ensure that the anonymity and data confidentiality of the people who being observed was protected. This was done, for example by locating the video camera at a certain distance and adjusting the filming angle to avoid recording any user's identifiable images to preserve the identity of the participants. It is important to note that, all the data would be kept anonymous, and that the still images would be blurred for the purpose of dissemination either in reports or presentations.
Anonymity and data confidentiality
Design Methods
Site study
Three 20 th century hospitals were selected as the case studies for the PhD research, namely H1 (a central large courtyard), H2 (an interlinked type courtyard) and H3 (a clustered type courtyard). These hospitals were selected as they comprised a representative sample of hospitals of a different design and configuration accessible for all types of users. As stated previously, this paper will only focus on one of the case study hospitals, designated H1 hospital. The H1 hospital, located in the south part of Peninsular Malaysia, is a general specialist hospital complex that incorporates a large enclosed type of courtyard garden situated at the core of the hospital complex. This hospital complex was completed in 2004, comprising 10 floor levels that could accommodate 704 beds at any single time. The courtyard garden is approximately 2100 sqm (70m X 30m), with about 70 percent of the area being planted with large canopy trees, herbal medicinal plants, shrubs and grass. Some of the striking landscape features include pergola walkways and a pergola-covered sitting area that offers protection from direct sunlight.
A diverse range and choice of sitting areas were provided to allow a social setting arrangement for either individuals or groups (see Figure 1 ). The H1 courtyard garden is located on level 2 of the hospital complex and bounded by the corridor serving as the main hospital street of the building complex which is accessible for all types of users. The courtyard is surrounded by an open corridor that allows the breeze into the surrounding indoor area. In addition, the glass walls of the cafeteria offer a visual transparency to the hospital courtyard garden, permitting interaction between both the indoor and outdoor areas. The design of the hospital street running along the boundary of the courtyard garden provides not only a physical access to the courtyard at Level 2 but also visual access to the garden from the other floor levels, as well as from the bridge on level 3 that is suspended above and across the courtyard garden (see Figure 2 ). 
Data collection
Prior to conducting the fieldwork, approval from the Malaysian Ministry of Health and the director of H1 hospital was obtained. The fieldwork took place in March 2018 from 5/3/2018 until 10/3/2018. Several fieldwork activities, including participant observation, field investigation, field measurement and surveys were undertaken during the whole week as part of a post occupancy evaluation study on courtyard design in Malaysian hospitals. This paper discusses one of the methods employed in the ongoing PhD study which is behavioural observation. It is crucial to note that the aim of this observation is to investigate the activities of the users (patients, staff and visitors) and to scrutinise the space use pattern in the courtyard garden of the H1 hospital. For the purpose of this study, the behavioural observation was carried out via a combination of two methods of observation: video-based observations; and direct observations. Eight hours of users' observation was conducted during a total period of 32 hours during two weekdays and two weekend days. The courtyard garden of the hospital was observed for a period of 8 hours per day (9 am to 5 pm) during four consecutive days.
Video-based observation and direct observation
A site visit to the courtyard garden of the hospital was conducted before the video-based observation were carried out to become acquainted with the site topography and the layout of the courtyard garden, the on-site activities as well as any potential barriers on site that might affect the recording. It is important to note due to the limitation numbers of the observers and a large size of the courtyards (2100 sqm) with a multiple activity occurred at the same time, a video camera was used as a tool for the researcher to record the ongoing activities occurred on site. For this study, direct observation and mapping of the hidden activities (out of the video camera coverage area) were carried out simultaneous to the video recording. Two video cameras fixed on tripods (Camera A and Camera B) were set to run simultaneously for a total of 8 hours (the observation period) carried out during the day. Further, each camera covered a different area of the courtyard (East and West side of the courtyard garden) as illustrated in Figure 3 . A trained research assistant was hired to monitor these video cameras during the days of observation to ensure the continuity and functionality of the video recording and the safety of the equipment. This included changing the battery of the video camera every two hours and transferring the video data onto file (categorised into four different recording time periods) (see Figure 4) . Conducting a video recording was very useful in capturing multiple activities that occurred over a similar time period, thereby minimising the number of unrecorded activities if a direct observation were conducted on its own for such a study. Nevertheless, videobased observation has its drawbacks such as the limitation of the equipment including the number of available video cameras and the size of the camera lens. Moreover, some other barriers in the courtyard garden such as trees, shrubs and a big column of the bridge could also hinder recording all the activities that occurred behind such barriers. Therefore, to overcome the limitations of video recording, direct observation was carried out at the place out of the coverage of the video camera such as the periphery of the courtyard garden and the middle part of the courtyard that were blocked from the camera by the large bridge column and some plantings. This dual approach of video-based observation and direct observation were employed to ensure that this study was able to capture a rich and comprehensive data set.
Behaviour mapping
Observation and behaviour mapping are well-established techniques that are useful in the environment-behaviour research field to understand the interaction of human behaviour with the physical environment (Ittelson et al., 1970) . For this study, a direct observation and mapping activity of the hidden activities (out of the video camera coverage area) were conducted concurrently during the video recording of users' activities in the hospital courtyard garden. During the video recording, the researcher would walk around the courtyard to observe the ongoing activities that are outside the coverage of the video camera. Those activities were observed directly on-site by the researcher were then mapped and categorised into four different time periods: 9 am -11 am; 11 am -1 pm; 1 pm -3 pm; and 3 pm -5 pm (see Figure 4) . During the direct observation period, each type of activity observed was mapped onto a floorplan of the courtyard garden of the hospital using different symbols as shown in Figure 5 . Following this, the data from the video recording were then mapped onto a similar floor plan, completing the observation of the whole area of the site (see Figure 4) . Fig. 4 . The process of data collection and data mapping of 8 hours observation per day For mapping activities, the table of activities developed by Goličnik and Ward Thompson (2010) was adopted and amended to suit the context of this study and the actual on-site activities. Each symbol that has been modified is illustrated in Table 1 . Goličnik and Ward Thompson, 2010) Each symbol that represents different types of activities was placed on a map of the hospital courtyard garden according to different types of users (patients, staff and visitors) on a piece of A4 paper (see Figure 5 ). The map of activities recorded for a period of 2 hours based on observation conducted from 3 pm to 5 pm is shown in Figure 5 . This mapping activity of 2 hours observations was continued for another 6 hours of observations to establish a complete set of mapping for one-day 8 hour observation period (see Figure 4 
Analysis of mapping activities
A complete set of data mapping for 8 hours of observation, including data gathered from video recording and a direct observation of all four consecutive days that were originally mapped by hand by the researcher, were then digitally re-coded and re-mapped into the GIS map system using ArcMap 10.4.1.The data for each user was transferred into a data attributes table in GIS and were coded according to the type of users, types of activities, gender and age groups (see Figure 6 ). This produced a rich and comprehensive database that allowed data to be visualised in a number of different ways, either as a combination of data for all four consecutive days or as a single day (weekday or weekend), or as data from a similar time of day (e.g. 9 am to 11 am or 3 pm to 5 pm), or data taken during different weather conditions (e.g. breezy, sunny or cloudy days). These databases allowed for a comparison to be made of the space use patterns of the different types of users in the hospital courtyard garden with a different layer of data in order to understand the users' spatial relationship with the hospital courtyard garden and how they interacted with the various courtyard physical attributes and microclimatic conditions. 
Findings and Discussion
Types of activities
Results of 8 hours observation showed that sitting, walking, standing, laying down, reading, eating, drinking and playing are the seven types of main activities found in this hospital courtyard garden out of about 30 specific activities observed during the observation which included both passive and active activities as shown in Table 1 . Figure 7 and Figure 8 show mapping activity which utilised GIS to visualise the activities in the courtyard garden of the hospital according to the type of users and the type of activities based on 8 hours observation during a weekday. From the observation, it was found that the hospital visitors had the highest level of occupancy of the H1 hospital courtyard garden, followed by the staff and then patients as indicated in Figure 7 . These findings differ significantly in the way hospital staff use the outdoor space when compared to staff in healthcare buildings in other countries. For example, Shukor (2012) found that staff mostly uses outdoor gardens in acute care hospitals in Denmark compared to patients and visitors. The most frequent activities recorded among the staff included having lunch, relaxing and smoking. In contrast, another previous study conducted in California by Cooper Marcus and Barnes (1995) also reported that the greatest use of the outdoor garden is by staff followed by patients and visitors. Figure 8 shows the mapping activity of an 8-hour weekday observation which mapped the activity according to different types of activities. The map indicates that the highest number of activities are walking followed by sitting, playing, eating/drinking, laying down, standing and reading a book/newspaper. Previous studies have reported that some of the main activities in the outdoor garden of hospital buildings include smoking (Cooper Marcus and Barnes, 1995; Shukor, 2012) . However, it is interesting to note that smoking is not recorded in the courtyard garden of the Malaysian hospital H1 because the hospital policy did not allow smoking and vaping activities within the boundary of the hospital complex. 
Users' space use pattern
Prior studies evaluating post occupancy in healthcare garden facilities noted that there is a strong relationship between the behaviour of users with the physical environment and opening hours (Cooper Marcus and Barnes, 1995; Cooper Marcus and Francis, 1998; Whitehouse et al., 2001; Sherman et al., 2005; Shukor, 2012) . The opening hours of hospitals such as visiting hours, office hours and clinic opening hours significantly affect the rhythm of the users' occupancy in the hospital courtyard garden. Therefore, it is important to understand how this affects the occupancy of the different types of users at different times of the day and week. Figure 9 shows the opening hours of the hospital during the weekday and weekend in which there is a difference in users' space use pattern between two distinct periods, the weekend and weekdays. 
Daily occupancy of different types of users during a weekday and a weekend.
A total of 520 and 481 users were observed for 8 hours observation on a weekday (5/3/2018 -Monday) and a weekend (9/3/2018 -Friday) on March 2018 from 9 am to 5 pm. The weather recorded during those days was cloudy and sunny with a temperature range of 27°C to 30°C in the morning (9 am -12 pm) and gradually increase from 30°C to 32°C in the afternoon (12 pm -3 pm). During late afternoon (3 pm -5 pm), the temperature gradually decreased from 32°C to 30°C. The wind speed ranged from calm (1.1 km/h) to breezy (15.0 km/h) throughout those days. This study found that there is a significant difference in the density of the level of occupancy at different times of the day: morning, afternoon and late afternoon. Figure 10 (a) and (b) shows the level of occupancy of different types of users during a weekday and a weekend. Similar types of activities were recorded within each of three different groups during weekday and weekend as shown in Figure 11 (a) and (b). For visitors, activities included sitting on a bench, sitting in pairs and/or in a group, walking around, walking to pass through, eating, reading, playing and laying down on a bench. The activity recorded among staff included walking to pass through, sitting on a bench, standing and talking on a phone. The activity among patients included sitting on a bench, walking around in pairs, eating, reading, sitting in pairs and in a group. 
Morning
This study found that the occupancy of visitors in the weekday morning (9 am -12 pm) was higher compared to that found for a weekend morning. On a weekday morning, the courtyard garden is mostly occupied by visitors who are waiting for their family or friends attending an appointment at the hospital's clinic. Direct observation revealed that in the morning, the pergola shaded sitting area and the concrete bench around the water fountain (located adjacent to the entrance of the courtyard garden) were the main focal points used by the visitors. The main activities recorded for visitors in the weekday morning included sitting on a bench and using a phone, sitting with a child, sitting in a pair or group, eating and reading the newspaper. On the weekend, very few visitors were found to spend time in the courtyard during the morning time because most of the clinics in the hospital are closed as they opened on weekdays only. During the weekend, those found in the courtyard at this time included those who stayed overnight in the visitors' rest house located next to the courtyard garden; such visitors often decided to sit at a more secluded sitting area to do the contemplative activity. In addition to the physical characteristics of the courtyard garden and the hospitals' opening hours, the microclimatic conditions were also found to influence the way users occupied and interacted with the courtyard garden. Observations taken during late morning (11 am -12 pm) for both weekday and weekend periods showed that most people decided to sit at shaded sitting area located underneath a large canopy trees, the pergola shaded sitting area the bridge and the benches at the periphery of the courtyard garden (see Figure 12 (a) -(c) ). On a weekday morning (9 am -12 pm), several outpatients were found to use the courtyard to either pass through it or spend time sitting under the shaded pergola area. However, no hospitalised patients were found in the courtyard during a weekday morning time. Surprisingly, this current study found that the number of inpatients spending time in the courtyard garden during a weekend morning was higher compared to a weekday morning. Several wheelchair inpatients were accompanied by their relatives to pass through the courtyard garden during a weekend day. In addition, several inpatients who were physically independent and unbounded in bed were observed to have a short walk with their friend in the courtyard garden. It was observed that some of the inpatients decided to sit in the morning sunlight at the bench around the water fountain while others choose to sit at a dapple shaded sitting area such as the pergola sitting area (See Figure 13 (a)-(c) ). During the weekday morning, in addition to the visitors and patients, very few administrative and medical staff (doctors and nurses) were observed to walk through the garden despite the fact that this is the busiest time when the medical staff examine both inpatients in the wards and outpatients in the clinic. However, during the weekend, no hospital administration staff were found to spend time in the courtyard garden because they do not work on the weekends. Surprisingly, a higher number of medical staff (doctors and nurses) were found to pass through the garden to go to another hospital department during the weekend morning compared to a weekday morning.
Afternoon
A higher number of visitors were found to spend time in the courtyard compared to staff and patients during the afternoon on both a weekday and a weekend day. However, the number of visitors spending time in the courtyard garden during the afternoon (12 pm -3 pm) were lower compared to the morning and late afternoon of the same day. At mid-day time, most visitors were found sitting in a shaded area in the courtyard garden. During lunchtime, it was also observed that some visitors had brought a packed lunch from the cafeteria to eat in the shaded sitting areas in the courtyard garden. Similar space use patterns were found among visitors on both weekdays and weekends: once the visiting time began at 12.30 pm, most of them were observed to leave the courtyard garden to visit family members in the wards, leaving behind several groups of young children accompanied by family members to play in the courtyard garden.
During the weekday afternoon, several administrative staff and medical staff were found to pass through the garden to go to the cafeteria for their lunch. Although the administrative and medical staff are seen to pass through the courtyard garden, none were observed having lunch in the courtyard garden. This observation shows that more staff was found to use the courtyard garden on the weekend afternoon compared to a weekday (to pass through, either to go to another department or to the cafeteria). One of the main reasons for this observation is that the corridor which functions as the main hospital street was locked during weekends due to security reasons (see Figure 14 (a) and (b) ). In addition to the visitors and staff, differences in the way hospitalised patients spent time in the courtyard garden were observed: few of them were found to spend time in the courtyard garden in the afternoon compared to the morning and late afternoon of both a week and a weekend day. 
Late afternoon
The first visiting time of the day ended at 2 pm when the same visitors were observed to return to the courtyard garden to wait for the next visiting time of the day which begins at 4.30 pm. This study found that the highest occupancy in the courtyard garden among visitors was recorded between 3.30 pm to 4.30 pm on both the weekend and weekdays. Several family groups, waiting for patients' visiting hours, were observed to sit on a bench around the water fountain (see Figure 15 (a)). Surprisingly, some new activities were found to take place in the courtyard at this time, including a young adult male laid down on a bench under the pergola shaded area while other family members were sitting and waiting for the next visiting time to start. At the same time, two adult males were found laid down for a nap on a bench at the periphery of the courtyard garden prior to visiting hours starting again (see Figure 15 (b)). Later, soon after the beginning of visiting hours at 4.30 pm, most of the visitors who had been waiting in the courtyard garden left to visit their family member(s) in the wards, and it was very rare to see any group of visitors staying in the courtyard garden after 4.30 pm. Similar such activity was also observed during the weekend late afternoon period. The observations show that a higher number of hospitalised patients were observed to spend time in the courtyard with their family or friends during the weekend late afternoon period compared to the late afternoon weekday period. Figure 15 (c) shows a male inpatient accompanied by his relative do a short walk around the courtyard garden during the weekday late afternoon. During the weekend late afternoon period, several wheelchair inpatients were observed to spend time in the courtyard moving around in the courtyard garden while others were found to sit on a bench around the water fountain accompanied by their relatives. However, very few staff were observed walking around the courtyard during the weekday late afternoon; further, only a few administration staff were seen to pass through the courtyard garden as the office hours ended at 5 pm.
Implications of the Study
The findings of this study have important implications to several audiences including the hospital provider, architects and landscape architects. For the hospital provider, they could use the findings of this research as a guide to improve their existing courtyard gardens by looking at how the users react and used the existing facilities in the hospital courtyard garden. These finding could also guide them to improve on any unsuccessful features within their garden so that it could enhance the social and well-being of the staff, patients and visitors. Designers (e.g. architects and landscape architects) could gain benefits from the results of the present study as it provides information to the designer about what works well in the site and how design is used and functions for the intended users. These findings could assist designers to critically think of their design approach, for example in terms of whether it leads to a well-utilised or underutilised courtyard garden. The architect could also learn from the results of successful and unsuccessful designs and planning of the hospital courtyard garden and use these findings as a guide to review, revise and update the design and planning approaches to create a more responsive and effective courtyard garden design for hospitals in Malaysia. Moreover, the landscape architect could also benefit from this finding as it graphically expresses how the users use and interact with the landscape elements in the courtyard garden. This could lead to improving the future landscape design for hospital courtyard gardens in the context of a hot and humid climate.
Limitations of the Study and Future Research.
Two limitations discovered during carrying out this study involved limitations in the observational method adopted here. Firstly, limitations in the process of identification of the sample among patients which involves both inpatient and outpatients. The current study was unable to identify outpatients because their appearance and clothing were similar to the visitors' clothing. The current study was therefore limited to focusing observation on inpatients (hospitalised patients) because they were easier to be identify by their ward uniform. Secondly, the current study only observed those who visited and spent time in the courtyard and at the periphery of the courtyard garden. Due to the limited numbers of observers and time constraints, this study was unable to observe those who used the courtyard for viewing either looking from the bridge located above the courtyard garden or those viewing the garden from the windows.
It is important to note that the discussion in this paper so far is limited to one case study of a large central courtyard hospital. This type of courtyard garden has its physical characteristics and design aspects which differ from other hospitals. Certainly, future discussion needs to be undertaken involving different courtyard design configurations to look at how differences in design configuration, physical conditions as well as microclimatic conditions of the site influences the space use patterns of the courtyard users.
Although the ongoing PhD study was able to collect environmental data (air temperature, air humidity and wind velocity) for a total periods of 32 hours observation (4 days), it should be kept in mind that this aspect was not discussed in detail here as the focus of this paper is limited to the discussion of the observational study which is to understand the activities and space use pattern of the different types of courtyard users in the courtyard garden of the hospital. Therefore, further research regarding how the microclimatic conditions of the site effects users' behavior and their comfort perception would be a worthwhile to investigate.
Conclusion
This paper presented the findings of the space use patterns among different types of hospital users (patients, staff and visitors) based on eight hours of on-site observation during a weekday and a weekend of the same week. The analyses of the observation data and the mapping activity in the courtyard garden revealed that the occupancy of the three groups of users is highly influenced by three key factors: the courtyard physical attributes, microclimatic conditions and the hospital opening hours. The results indicate that the vast majority of the users in the case study hospital (H1) courtyard garden were visitors (72%), followed by the staff (26%) and the patients (5%). Nevertheless, it was observed in this study that during the weekday, a large number of the staff used the courtyard to pass through the garden (86%) and only a very small number of the staff was found involved in a stationary activity (sitting (7%), standing (5%) and eating (2%) compared to visitors and patients. During the weekend most of the staff used the courtyard to pass through the garden, and none of the other activities was recorded. This study also determined that more inpatients are likely to spend time in the courtyard garden during the weekends rather than weekdays. In addition, this study also revealed that the design features in the courtyard garden such as pergola shaded area and benches around the water fountain are the main points of attraction of the courtyard garden in H1 which is often occupied by both visitors and patients particularly during late afternoons (3 pm-5 pm).
For this study, the dual data collection approach of video-based observation and direct observation, in addition to carrying out the mapping activity, proved to be very successful in acquiring complementary and reliable data. This study allowed for a clear understanding to be formed regarding the behaviour of different courtyard users over two distinct time periods, the weekend and weekdays. Moreover, this study also highlighted some of the practical and ethical challenges in conducting observations in hospital buildings in Malaysia and this contributes some insight into future studies on the relevant ethical aspects that need to be considered before undertaking this type of study. The limitation of this study is that it only focused on one typology of hospital courtyard design which is a large central courtyard configuration. Further research needs to be carried out to examine how the different users of other types of courtyard gardens in Malaysian hospitals behave in different courtyard settings and also to understand their perception, experiences and level of satisfaction regarding the hospital courtyard garden. This will allow for a comprehensive set of guidelines that integrate both the environmental and restorative roles of courtyard design to develop an effective and responsive courtyard design for a hospital in the context of a hot humid climate in Malaysia.
